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Description

[0001] The presentdisclosure relates to liquid dispens-
ers, such as liquid soap dispensers.

Description of Certain Related Art

[0002] Users of modern public washroom facilities in-
creasingly desire that each of the fixtures in the wash-
room operate automatically without being touched by the
user’s hand. This is important in view of increased user
awareness of the degree to which germs and bacteria
may be transmitted from one person to another in a public
washroom environment. Today, it is not uncommon to
find public washrooms with automatic, hands-free oper-
ated toilet and urinal units, hand washing faucets, soap
dispensers, hand dryers, and door opening mechanisms.
This automation allows the user to avoid touching any of
the fixtures in the facility, and therefore lessens the op-
portunity for the transmission of disease-carrying germs
or bacteria resulting from manual contact with the fixtures
in the washroom. Other liquid dispensers are known,
such as disclosed in US 2012/111895 A1, US4946070A
and EP 0493865 A1. US 9265383 B2 discloses a soap
dispenser comprising: a housing; a reservoir configured
to store a liquid; a fluid passage disposed in the housing,
wherein the fluid passage has an inlet and an outlet; a
pump configured to drive discrete volumes of a known
amount, a motor configured to drive the pump, a sensor
configured to generate a signal based on a distance be-
tween an object and the sensor; and an electronic proc-
essor configured to receive the signal from the sensor
and to determine a dispensation volume of the liquid, the
dispensation volume varying as a function of the distance
between the object and the sensor.

SUMMARY OF CERTAIN FEATURES

[0003] According to the presentinvention, a liquid dis-
penser is disclosed according to claim 1. Embodiments
of the present invention are disclosed in the dependent
claims. Various soap dispensers are disclosed. The soap
dispenser includes a housing, a reservoir configured to
store a liquid (e.g., liquid soap), a pump, a fluid passage-
way, and a nozzle. The pump can encourage the liquid
to flow along the fluid passageway from the reservoir to
the nozzle for discharge to a user. According to the in-
vention the pump is a peristaltic pump. The pump is lo-
cated near a top of the dispenser and/or near the nozzle.
For example, the relatively high differential pressure of
the peristaltic pump (compared to, for example, certain
gear pumps) can enable the pump to pull the liquid soap
upward against the flow of gravity on the upstream side
of the pump. Having the pump near the top of the dis-
penser can put the pump in a location that is convenient
for manufacturing or service, thatis protected, and/or that
enables a rapid dispensation of soap. The pump can fa-
cilitate an accurate dispensation volume. For example,
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the pump can drive discrete and known volumes of the
liquid soap. Such discrete and known volumes of the lig-
uid soap can be the volumes between occlusions in the
peristaltic pump. Certain embodiments of the dispenser
are configured to vary the dispensation volume, such as
based on the sensed distance to a detected object. Ac-
cording to the invention, the pump being a peristaltic
pump, and being positioned near the top of the dispenser,
and being configured to drive discrete volumes of a
known amount enables precise control of the dispensa-
tion volume.

[0004] According to the invention, as defined by claim
1, the liquid dispenser comprises, inter alia, a housing;
a reservoir configured to store a liquid; a flexible tube
disposed in the housing, a pump disposed in the housing;
and a motor disposed in the housing. The liquid dispenser
has a first sensor configured to generate a signal based
on a distance between an object and the first sensor; and
an electronic processor configured to receive the signal
from the first sensor. The processor is configured to de-
termine a dispensation volume of the liquid. The dispen-
sation volume varies as a function of the distance be-
tween the object and the first sensor, the processor fur-
ther configured to control the motor to dispense approx-
imately the dispensation volume of the liquid. The flexible
tube includes an inlet and an outlet. The pump includes
a rotor including a plurality of rollers, wherein the rotor
has a rotor rotational axis, wherein each of the plurality
of rollers has a roller rotational axis, and wherein each
of the plurality of rollers is configured to rotate about the
rotor rotational axis and its respective roller rotational ax-
is. The motor is configured to drive the pump to cause
the liquid to move through the flexible tube.

[0005] Insome embodiments, the liquid includes liquid
soap. In some embodiments, the dispenser further com-
prises a nozzle configured to allow the liquid to be dis-
pensed. In some embodiments, the pump is positioned
adjacent a plane extending generally perpendicular to a
vertical axis of the nozzle.

[0006] In some embodiments, a length of the flexible
tube that is downstream of the pump is less than a length
of the flexible tube that is upstream of the pump. In some
embodiments, when the reservoir is substantially full of
liquid, a volume of the liquid in the flexible tube down-
stream of the pump is less than a volume of the liquid in
the flexible tube upstream of the pump.

[0007] In some embodiments, the plurality of rollers
include atleastthree rollers. Each of the plurality of rollers
is configured to sequentially contact the flexible tube such
that each of the plurality of rollers compresses a portion
of the flexible tube that is in contact with the roller. In
some embodiments, the flexible tube extends from the
reservoir to the nozzle and passes through the pump. In
some embodiments, the electronic processor is config-
ured to send the signal to the motor by generating a first
signal to dispense a first volume of fluid when the object
is within a first distance from the first sensor, and gener-
ating a second signal to dispense a second volume of
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fluid when the object is within a second distance from the
first sensor, wherein the first volume is smaller than the
second volume and the first distance is less than the sec-
ond distance.

[0008] According to some embodiments, the pump is
disposed within the housing such that a length of the
flexible tube that is positioned downstream of the pump
is shorter than a length of the flexible tube that is posi-
tioned upstream of the pump. A first sensor is configured
to generate a signal based on a distance between an
object and the first sensor. An electronic processor is
configured to receive the signal from the first sensor and
to determine a dispensation volume of the liquid. The
dispensation volume varies as a function of the distance
between the object and the first sensor. The processor
is configured to control the motor to dispense approxi-
mately the dispensation volume of the liquid.

[0009] The dispenser comprises a motor disposed in
the housing, wherein the motor is configured to drive the
pump configured to cause a liquid to move through the
flexible tube. In some embodiments, the flexible tube is
configured to create a seal between the liquid from the
pump such that the liquid does not contact the pump. In
some embodiments, the liquid includes liquid soap. In
some embodiments, the reservoir is in an empty state
when an insufficient amount of liquid is disposed within
the reservoir and the reservoir is in a full state when a
sufficientamount of liquid is disposed within the reservoir,
and wherein when the reservoir transitions from an empty
state to a full state, at least a portion of the liquid moves
into an opening in the flexible tube.

[0010] In some embodiments, the number of revolu-
tions of each of the plurality of rollers about a rotational
axis corresponds to a volume of liquid that is dispensed.
In some embodiments, the portion of the flexible tube
thatis in contact with the roller remains compressed when
no liquid is dispensed. In some embodiments, the elec-
tronic processor is configured to send the signal to the
motor by generating a first signal to dispense a first vol-
ume of fluid when the object is within a first distance from
the first sensor, and generating a second signal to dis-
pense a second volume of fluid when the object is within
a second distance from the first sensor, wherein the first
volume is smaller than the second volume and the first
distance is less than the second distance.

[0011] For purposes of summarizing the disclosure,
certain aspects, advantages and features have been de-
scribed. Not necessarily any or all such advantages will
be achieved in accordance with any or all of the particular
embodiments disclosed herein. Neither this Summary,
nor the following Detailed Description, nor the accompa-
nying figures are intended to be limiting.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Certain features, aspects, and advantages of
the subject matter disclosed herein are described below
with reference to the drawings, which are intended to
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illustrate and not to limit the scope of the disclosure. The
drawings comprise the following figures:

Figure 1 schematically illustrates an automatic liquid
soap dispenser.

Figure 2 illustrates a top, front, and side perspective
view of an embodiment of a liquid soap dispenser.
Figure 3 illustrates a side view of the liquid soap dis-
penser of Figure 2.

Figure 4 illustrates a front view of the liquid soap
dispenser of Figure 2.

Figure 5 illustrates a rear view of the liquid soap dis-
penser of Figure 2.

Figure 6 illustrates a top view of the liquid soap dis-
penser of Figure 2.

Figure 7 illustrates a bottom view of the liquid soap
dispenser of Figure 2.

Figure 8 illustrates a side cross-sectional view of the
liquid soap dispenser of Figure 2.

Figure 9 illustrates a top cross-sectional view of the
liquid soap dispenser of Figure 2.

Figure 10 illustrates a bottom partial cross-sectional
view of the liquid soap dispenser of Figure 2.
Figure 11 illustrates a top and side perspective view
of the liquid soap dispenser of Figure 2 without cer-
tain features, such as a portion of a housing.
Figure 12 illustrates an embodiment of a pump and
a tube of the liquid soap dispenser of Figure 2.
Figure 13 schematically illustrates a portion of the
soap dispenser of Figure 2.

Figures 14-17 illustrate an embodiment of a soap
dispenser with multiple sensing regions.

DETAILED DESCRIPTION OF CERTAIN EMBODI-
MENTS

[0013] A variety of soap dispensers are described be-
low to illustrate various examples that may be employed
to achieve one or more desired improvements. These
examples are only illustrative and not intended in any
way to restrict the general inventions presented and the
various aspects and features of these inventions. The
phraseology and terminology used herein is for the pur-
pose of description and should not be regarded as limit-
ing. No features, structure, or step disclosed herein is
essential or indispensable.

Figure 1

[0014] Figure 1 schematically illustrates a soap dis-
penser 10. The dispenser 10 includes a housing 12,
which can take any shape. The housing 12 can at least
partially contain a liquid handling system 14. The liquid
handling system 14 can include a reservoir 16, a pump
18, and can include a discharge assembly 20.

[0015] The reservoir 16 can be any type of container.
In the illustrated embodiment, the reservoir 16 can be
configured to contain a volume of liquid soap, such as
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liquid soap for hand washing. In some embodiments, the
reservoir 16 can include a lid 22 configured to form a seal
at the top of the reservoir 16 for maintaining the liquid
soap L within the reservoir 16. In some embodiments,
the lid 22 can include an air vent (not shown), which can
allow air to enter the reservoir 16 as the level of liquid
soap L falls within the reservoir 16. In some embodi-
ments, the reservoir 16 is connected to the pump 18 by
a tube 24. Any type or diameter of tube 24 can be used.
In some embodiments, the tube 24 can comprise plastic,
metal, and/or rubber, among other materials.

[0016] The tube 24 can be at least partially positioned
within the reservoir 16. In some embodiments, the tube
24 can be connected with the reservoir 16 through the
outlet 24 at an upper end and/or a mid-section of the
reservoir 16.

[0017] Insome embodiments, the pump 18 can be dis-
posed above the outlet 24 of the reservoir 16. In some
embodiments, the pump 18 is aligned with the outlet 24
of the reservoir 16. For example, the pump 18 can be
positioned adjacent and/or at least partially adjacent the
outlet 24 of the reservoir 16. In some embodiments, the
pump 18 is automatically primped due to a compression
force caused by the pump 18 on the tube 24, thereby
drawing liquid soap L into the pump 18 from the reservoir
16. The pump 18 can be connected to the discharge sys-
tem 20 with a conduit 26. Any type or diameter of conduit
can be used.

[0018] The discharge assembly 20 can include a dis-
charge nozzle 28, such as a flap-type nozzle as described
in further detail below. The size and configuration of the
discharge nozzle 28 can be determined to provide the
appropriate flow rate and/or resistance against flow of
liquid soap L from the pump 18. In some embodiments,
the nozzle 28 can be disposed at a location spaced from
the lower portion of the housing 12 so as to make it more
convenient for a user to place their hand or other body
part under the nozzle 28. For example, the nozzle 28 can
be positioned near and/or adjacent a top of the housing
12.

[0019] The dispenser 10 can include a power supply
60. In some embodiments, the power supply 60 can be
a battery. In certain embodiments, the power supply 60
includes electronics for accepting AC or DC power. In
some implementations, the power supply 60 can be con-
figured to interface with a standard domestic electrical
supply (e.g., 120 volt alternating current). The power sup-
ply 60 is described in more detail below.

[0020] In certain embodiments, the dispenser 10 has
a pump actuation system 30, which in turn includes a
sensor device 32 and a light receiving portion 42. In some
embodiments, a beam of light 44 can be emitted from
the light emitting portion 40 and received by the light re-
ceiving portion 42.

[0021] The sensor 32 can be configured to emit a trig-
ger signal when the light beam 44 is blocked. For exam-
ple, if the sensor 32 is activated, and the light emitting
portion 40 is activated, but the light receiving portion 42
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does not receive the light emitted from the light emitting
portion 40, then the sensor 32 can emit a trigger signal.
This trigger signal can be used for controlling operation
of the motor or an actuator 34, described in greater detail
below. This type of sensor can provide further advantag-
es.

[0022] For example, because in some embodiments
the sensor 32 can be an interrupt-type sensor, it can be
triggered when a body is disposed in the path of the beam
of light 44. The sensor 32 is not or need not be triggered
by movement of a body in the vicinity of the beam 44.
Rather, in some embodiments, the sensor 32 can be trig-
gered only if the light beam 44 is interrupted. To provide
further or alternative prevention of unintentional trigger-
ing of the sensor 32, the sensor 32, including the light
emitting portion 40 and the light receiving portion 42, can
be recessed in the housing 12.

[0023] In certain implementations, the sensor 32 only
requires enough power to generate the low power beam
of light 44, which may or may not be visible to the human
eye, and to power the light receiving portion 42. These
types of sensors require far less power than infrared or
motion-type sensors. In some embodiments, the sensor
32 can be operated in a pulsating mode. For example,
the light emitting portion 40 can be powered on and off
in a cycle such as, for example, for short bursts lasting
for any desired period of time (e.g., less than or equal to
about 0.01 second, less than or equal to about 0.1 sec-
ond, or less than or equal to about 1 second) at any de-
sired frequency (e.g., once per half second, once per
second, once per ten seconds). These different time
characteristics can be referred to as an activation period
or frequency, which corresponds to the periodic activa-
tion of the sensor 32. Thus, an activation frequency of
four times per second would be equivalent to an activa-
tion period of once per quarter second.

[0024] The other aspect of this characteristic can be
referred to as an activation duration. Thus, if the sensor
32 is activated for 50 microseconds, 50 microseconds is
the activation duration time period. Cycling can greatly
reduce the power demand for powering the sensor 32.
In operation, cycling does not degrade performance in
some embodiments because the user generally main-
tains his or her body parts or other appendage or device
in the path of the light beam 44 long enough for a detec-
tion signal to be generated and to trigger the sensor 32.
[0025] The sensor 32 can be connected to a circuit
board, an integrated circuit, or other device for triggering
the actuator 34. In some embodiments, the sensor 32
can be connected to an electronic control unit ("ECU")
46. The ECU 46 can include one or a plurality of circuit
boards, which can provide hard wired feedback control
circuits, a processor and memory devices for storing and
performing control routines, or any other type of control-
ler. In some embodiments, the ECU 46 can include an
H-bridge transistor/MOSFET hardware configuration
which allows for bidirectional drive of an electric motor,
and a microcontroller such as Model No. PIC16F685
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commercially available from the Microchip Technology
Inc., and/or other devices.

[0026] The actuator 34 can be any type of actuator.
Forexample, the actuator 34 can be an AC or DC electric
motor, stepper motor, server motor, solenoid, stepper
solenoid, or any other type of actuator. In some embod-
iments, the actuator 34 can be connected to the pump
18 with a transmitter device 50. For example, the trans-
mitter device 50 can include any type of gear train or any
type of flexible transmitter assembly.

[0027] The dispenser 10 can include a user input de-
vice 52. The user input device 52 can be any type of
device allowing a user to input a command into the ECU
46. In some embodiments, the input device 52 can be in
the form of a button configured to allow a user to depress
the button so as to transmit a command to the ECU 46.
For example, the ECU 46 can be configured to actuate
the actuator 34 to drive the pump 18 any time the input
device 52 can be actuated by a user. The ECU 46 can
be configured to provide other functions upon the activa-
tion of the input device 52, described in greater detail
below.

[0028] The dispenser 10 can include a selector device
54. The selector device 54 can be any type of configu-
ration allowing the user to input a proportional command
to the ECU 46. For example, the selector device 54 can
have at least two positions, such as a first position and
a second position. The position of the selector device 54
can be used to control an aspect of the operation of the
dispenser 10.

[0029] For example, the selector device 54 can be
used as a selector for allowing a user to select different
amounts of liquid soap L to be dispensed from the nozzle
28 during each dispensation cycle. When the selector
device 54 is in a first position, the ECU 46 can operate
the actuator 34 to drive the pump 18 to dispense a pre-
determined amount of liquid soap L from the nozzle 28,
each time the sensor 32 is triggered. When the selector
device 54 is in the second position, the ECU 46 can ac-
tuate the actuator 34 to dispense a larger amount of liquid
soap L from the nozzle 28.

[0030] In some embodiments, the selector device 54
can provide a virtually continuous range of output values
tothe ECU 46, or alarger number of steps, corresponding
to different volumes of liquid soap L to be dispensed each
dispensation cycle performed by the ECU 46. Although
the positions of the selector device 54 may correspond
to different volumes of liquid soap L, the ECU 46 can
correlate the different positions of the selector device 54
to different duty cycle characteristics or durations of op-
eration of the actuator 34, thereby at times discharging
differing or slightly differing volumes of liquid soap L from
the nozzle 28.

[0031] The dispenser 10 can include an indicator de-
vice 56 configured to issue a visual, aural, or other type
of indication to a user of the dispenser 10. For example,
in some embodiments, the indicator 56 can include a light
and/or an audible tone perceptible to the operator of the
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dispenser 10. In some embodiments, the ECU 46 can be
configured to actuate the indicator 56 to emita lightand/or
a tone after a predetermined time period has elapsed
after the actuator 34 has been driven to dispense a pre-
determined amount of liquid soap L from the nozzle 28.
The indicator device 56 can provide a reminder to a user
of the dispenser 10 to continue to wash their hands until
the indicator 56 has been activated. This predetermined
time period can be at least about 20 seconds, although
other amounts of time can be used. The indicator 56 can
be used for other purposes as well.

[0032] In some embodiments, the indicator 56 can be
activated for a predetermined time after the pump has
completed a pumping cycle. For example, the ECU 46
can be configured to activate the indicator 56 for 20 sec-
onds after the pump 18 has been operated to discharge
an amount of soap from the nozzle 28. The indicator 56
canbe activated at the appropriate time for advising users
as to how long they should wash their hands.

[0033] In some embodiments, the indicator 56 can be
a Light Emitting Diode (LED) type light, and can be pow-
ered by the ECU 46 to blink throughout the predetermined
time period. Thus, a user can use the length of time during
which the indicator 56 blinks as an indication as to how
long the user should continue to wash their hands with
the soap disposed from the nozzle 28. Other types of
indicators and predetermined time periods can be used.
[0034] In operation, the ECU 46 can activate the sen-
sor 32, continuously or periodically, to detect the pres-
ence of an object between the light emitting portion 40
and the light receiving portion 42 thereof. When an object
blocks the light beam 44, the ECU 46 determines that a
dispensing cycle should begin. The ECU 46 can then
actuate the actuator 34 to drive the pump 18 to thereby
dispense liquid soap L from the nozzle 28.

[0035] As noted above, in some embodiments, the
ECU 46 can vary the amount of liquid soap L dispensed
from the nozzle 28 for each dispensation cycle, depend-
ing on a position of the selector 54. Thus, for example,
the dispenser 10 can be configured to discharge a first
volume of liquid soap L from the nozzle 28 when the
selector 54 is in afirst position, and to discharge a second
different amount of liquid soap L when the selector 54 is
in a second position. In some embodiments, the ECU 46
can vary the amount of liquid soap L dispensed based
on an input, such as the distance from a detected object
to the sensor 32.

[0036] As noted above, the indicator 56 can be acti-
vated, by the ECU 46, after a predetermined amount of
time has elapsed after each dispensation cycle. The ECU
46 can be configured to cancel or prevent the indicator
56 from being activated if the button 52 has been actuated
in accordance with a predetermined pattern. For exam-
ple, the ECU 46 can be configured to cancel the activation
of the indicator 56 if the button 52 has been pressed twice
quickly. However, any pattern of operation of the button
52 can be used as the command for canceling the indi-
cator 56. The dispenser 10 can include other input de-
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vices for allowing a user to cancel the indicator 56.

[0037] Insome embodiments, the ECU 46 can be con-
figured to continuously operate the actuator 34 or to ac-
tivate the actuator 34 for a maximum predetermined time
when the button 52 is depressed. This can allow an op-
erator of the dispenser 10 to manually operate the dis-
penser to continuously discharge or discharge larger
amounts of liquid soap L when desired. For example, if
a user of the dispenser 10 wishes tofill a sink full of soapy
water for washing dishes, the user can simply push the
button 52 and dispense a larger amount of soap than
would normally be used for washing one’s hands, such
as at least about 3 milliliters or at least about 4 milliliters.

Figures 2-13

[0038] Figures 2-13 illustrate another embodiment of
a dispenser 100. The dispenser 100 can be similar or
identical to the dispenser 10 discussed above in many
respects. Accordingly, numerals used to identify features
of the dispenser 100 are incremented by a factor of one
hundred to identify certain similar features of the dispens-
er 10. For example, the dispenser 100 includes a housing
112 (which can include any of the features of the housing
12) and a liquid handling system 114 (which can include
can include any of the features of the housing 14). The
liquid handling system 114 includes a reservoir 116, a
pump 118, and can include a discharge assembly 120
(which can respectively include any of the features of the
reservoir 16, pump 18, and discharge assembly 20). The
dispenser 100 can include any one, or any combination,
of the features of the dispenser 10.

[0039] Asshownin atleast Figures 2-4, the lower por-
tion of the dispenser 100 can be designed to support the
housing 112 on a generally flat surface, such as those
normally found on a countertop in a bathroom or a kitch-
en. Further, some embodiments of the dispenser 100 are
movable. For example, the dispenser 100 can be readily
relocated from one position to another position ona coun-
tertop. In some implementations, the dispenser 100 is
not attached, embedded, or otherwise joined with a sur-
face that supports the dispenser 100. For example, cer-
tainimplementations of the dispenser 100 are not mount-
ed to, or recessed in, a countertop or wall.

[0040] As shown in Figure 5, the dispenser 100 can
include a user input device 152, such as a button, switch,
or otherwise. The user input device 152 can be config-
ured to act as a power actuator that enables a user to
turn the soap dispenser on and off. The user input device
152 can be configured to be depressed by the touch of
a user. In some embodiments, the user input device 152
includes a sensor such that the user input device 152
does notneed to be depressed to turn the soap dispenser
on and off. In several embodiments, the user input device
152 can be actuated to provide an input to the dispenser
100 (e.g., to the ECU). For example, in some variants,
the userinputdevice 152 can be actuated foran extended
period (e.g., at least about three seconds) to indicate to
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the dispenser 100 to dispense a large amount of soap,
such as an amount sufficient for washing a kitchen sink
full of dishes. In some variants, the dispenser 100 con-
tinuously dispenses soap while the input device 152 is
actuated.

[0041] In some embodiments, the dispenser 100 in-
cludes a power supply 160, such as a battery, capacitor,
or other power storage device. In some variants, at least
a portion of the power supply 160 is located in the liquid
handling system 114. For example, in certain embodi-
ments (e.g., in some embodiments in which the reservoir
116 is a disposable item), a battery or other power stor-
age device can be located in the liquid handling system
114. In some embodiments, the power supply 160 is po-
sitioned within the housing 112. In some embodiments,
the power supply 160 is positioned adjacent the lid 122.
In some embodiments, the power supply 160 is posi-
tioned adjacent a bottom of the housing 112. In some
embodiments, the power supply 160 is positioned adja-
cent a side wall of the housing 112. For example, the
power supply 160 can be positioned adjacent the user
input device 152. In some embodiments, the power sup-
ply 160 and/or the user input device 152 are positioned
at a rear of the housing 112.

[0042] In some embodiments, the power supply 160 is
configured to connect with an external power source for
recharging, such as with a port or cord to connect with a
universal serial bus (USB) cable and/or domestic power.
In some embodiments, the power supply 160 is config-
ured to engage with the cord. For example, the power
supply 160 can include an engaging element (e.g., a
magnet) that is configured to engage (e.g., magnetically
couple)with a corresponding engaging element (e.g., an-
other magnet) of the cord, which can aid in locating and/or
securing the cord on the power supply 160. For example,
some embodiments are configured such that, when the
engaging elements of the power supply 160 are engaged
with the engaging elements of the cord, a contact of the
power supply 160 is automatically electrically connected
with acontact of the cord, thereby allowing electrical pow-
er to be provided from the cord to the power supply 160.
[0043] Insomeimplementations, the power supply 160
is configured to engage with a head portion of the cord
in multiple orientations and/or to enable a user to flip the
head portion around yet still be able to engage with the
power supply 160. In some implementations, the power
supply 160 and/or the head portion are configured to fa-
cilitate engagement. For example, one of the power sup-
ply 160 and the head portion can include a projection and
the other of the power supply 160 and the head portion
can include a recess configured to receive the projection.
In some embodiments, the head portion of the cord has
a generally cylindrical shape.

[0044] In various embodiments, the power supply 160
is sealed, such as with a gasket, adhesive, welds, or oth-
erwise. This can reduce the chance of water intrusion
into the power supply 160 and/or the liquid handling sys-
tem 114. Certain implementations are configured to in-
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hibit or prevent water from entering the power supply 160
and/or passing between the power supply 160 and a lid
122. In some embodiments, the user input device 152
comprises a material that is electrically conductive and
resistant to corrosion in the presence of freshwater, such
as stainless steel, copper, aluminum, or otherwise.
[0045] In some embodiments, the liquid handling sys-
tem 114 is configured to avoid accumulating water in
and/or near the power supply 160. This can reduce the
chance of corrosion of the power supply 160 and/or other
portions of the liquid handling system 114. As previously
mentioned, the power supply 160 can be accessed via
a top of the liquid handling system 114 and/or the side
of the liquid handling system 114. In some embodiments,
the user input device 152 is positioned in a bulge of the
side of the housing 112, such as a hemispherical or frus-
toconical bulge. In various implementations, the user in-
put device 152 is not positioned in a recess. In some
embodiments, such as is shown in Figure 6, the lid 122
can be generally planar and/or flat.

[0046] As illustrated in Figure 7, the dispenser 100 in-
cludes a sensor 132. The sensor 132 can be activated
continuously or periodically. In some embodiments, the
sensor 132 is configured to detect the presence of an
object between the light emitting portion and the light
receiving portion thereof. As discussed above, when an
object blocks the light beam, the dispenser 100 can de-
termine that a dispensing cycle should begin, such as
actuating the user input device 152 to drive the pump
118 to thereby dispense liquid soap L from a nozzle 128.
In some embodiments, the sensor 132 transmits a signal
and detects reflections of the signal, such as reflected
infrared signals of a person’s hand.

[0047] As shown in Figure 8, certain embodiments in-
clude a casing 112A, such as arigid plastic or metal shell.
In some embodiments, the casing 112A is positioned en-
tirely within the housing 112. In some embodiments, the
casing 112A is positioned at least partially within the
housing 112. In some embodiments, the casing 112A
includes an upper portion and lower portion. The upper
and lower portions can be joined together, such as with
fasteners, adhesive, and/or welding (e.g., ultrasonic
welding). The casing 112A can be configured to protect
and/or retain some or all of the components of the liquid
handling system 114, such as the motor 134 and/or the
pump 118. In some embodiments, the casing 112A in-
cludes one or more seals (e.g., rubber gaskets) that are
configured to engage with the housing 112 and/or to in-
hibit water from passing between the casing 112A and
the housing 112.

[0048] Asmentioned above,in some implementations,
the fluid handling unit 104 includes a lid 122. The lid 122
can engage with the casing 112A and/or the housing 112
to seal and/or protect components of the liquid handling
system 114, such as the motor 134 and/or the pump 118,
among other components described herein. For exam-
ple, the engagement between the lid 122 and the casing
112A can inhibit water and dirt from entering the liquid
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handling system 114. In some embodiments, the lid 122
engages a seal (e.g., a rubber gasket) to provide a gen-
erally liquid tight seal. In certain embodiments, the lid 122
is configured to shed water. For example, the lid 122 can
be pitched, such as being higher at the radial middle than
at the radial edge. In some embodiments, the lid 122 is
substantially flat.

[0049] The reservoir 116 can be disposed within the
housing 112. The pump 118 can be disposed above at
least a portion of the reservoir 116, as described in more
detail below. As discussed above, the pump 118 can be
connected to the reservoir 116 by a tube 124. For exam-
ple, soap can travel from the reservoir 116 through the
tube 124 and passes through the pump 118. Any type or
diameter oftube 124 can be used. In some embodiments,
the tube 124 can include plastic, metal, and/or rubber,
among other materials.

[0050] The tube 124 canbe atleast partially positioned
within the reservoir 116. For example, a bottom end of
the tube 124 can be positioned at a lower end of the
reservoir 116. In some embodiments, the bottom end of
the tube 124 is positioned at a lower 1/2, 1/3, 1/4, and/or
1/8 of the reservoir 116 such that the bottom end of the
tube 124 is spaced upwardly from the bottom of the res-
ervoir 116. In some embodiments, the tube 124 is raised
from the bottom of the reservoir 116, but is positioned
closer to the bottom of the reservoir 116 than the top of
the reservoir 116.

[0051] Thedispenser 100 can have a passageway 129
for soap to travel from the reservoir 116 to the nozzle
128. The passageway 129 can include the tube 124,
which can be a portion of the passageway 129 that is
upstream of the pump 118. The passageway 129 can
include a conduit 126, which can be a portion of the pas-
sageway 129 that is downstream of the pump 118.
[0052] As described in more detail below, the pump
118 can displace fluid. For example, the pump 118 can
be configured to draw soap from the reservoir 116 into
the tube 124 and/or to push the soap through the conduit
126 to be discharged out of the nozzle 128. In some em-
bodiments, the conduit 126 is connected to the tube 124
at one end and to the nozzle 128 at the other end. In
some embodiments, the conduit 126 refers to a portion
of the tube 124 that extends between the pump 118 and
the nozzle 128. In some embodiments, the conduit 126
is integrally formed with the tube 124. In some embodi-
ments, the conduit 126 is separately formed from the
tube 124 such that the conduit 126 is connected to the
tube 124 at one end of the pump 118. In some embodi-
ments, the conduit 126 and the tube 124 are sealingly
engaged to inhibit or prevent outside air and/or fluid from
entering the tube 124 and/or the conduit 126 or contam-
inating the fluid traveling through the tube 124 and/or the
conduit 126.

[0053] In certain variants, the pump 118 can encour-
age fluid to flow through the passageway 129, so that
the fluid can be discharged from the nozzle 128. As de-
scribed in more detail below, the pump 118 can enable
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the dispenser 100 to dispense fluid more efficiently
and/or can reduce the chance of leakage (compared to
certain other types of soap pumps, such as certain soap
pumps with gear pumps). In some embodiments, the tube
124 extends from the reservoir 116 to the nozzle 128 and
passes through the pump 118. The portion of the tube
124 in the pump 118 can be resilient and/or flexible.
[0054] Some configurations can maintain a separation
between the interior of the tube 124 and the interior of
the pump 118. For example, the liquid passing through
the tube 124 can be segregated from and/or kept apart
from the interior of the pump 118. In some embodiments,
the soap L does not contact an interior of the pump 118
as the soap L passes through the pump 118. In several
embodiments, liquid soap L does not directly contact the
pump 118. This can aid in reducing problems, such as
problems associated with prolonged disuse of the pump
118. In some other soap pumps, with prolonged disuse,
soap can dry inside the pump, which can hinder and/or
prevent operation of the pump 118. The pump 118 can
reduce or avoid such problems by maintaining a sepa-
ration between the soap L and the pump 118. For exam-
ple, the soap L can be maintained within the passageway
129. In some embodiments, the maintaining a separation
between the soap L and the pump 118 can facilitate the
use of soap with particulates (e.g., beads, granules, or
otherwise), which could be problematic if not maintained
separately. For example, in the context of a gear pump,
the particulates could become lodged in and/or bind the
gears and/or could increase the time required to prime
the pump. The pump 118 can reduce or avoid such con-
cerns.

[0055] In some embodiments, the nozzle 128 can be
disposed in a manner such that the nozzle 128 extends
outwardly from the periphery of the housing 112 of the
dispenser 100. For example, as shown in Figure 8, the
housing 112 can include a cantilevered portion that in-
cludes the nozzle 128. If a user misses soap dispensed
from the nozzle 128, and the soap L falls, it will not strike
on any portion of the housing 112. This helps prevent the
dispenser 100 from becoming soiled from dripping soap
L.

[0056] In some embodiments, the nozzle 128 can be
mounted on the exterior of the housing 112 of the dis-
penser 100. For example, the nozzle 128 can be spaced
outwardly from an upper portion of the housing 112 of
the dispenser 100. In some embodiments, the nozzle 128
is at least partially surrounded by a spout housing 113.
The spout housing 113 can atleast partially surround the
conduit 126. In some embodiments, the spout housing
113 extends from an outer periphery of the housing 112.
In some embodiments, the spout housing 113 extends
from an upper portion of the housing 112. In some em-
bodiments, the spout housing 113 is integrally formed
with the housing 112. In some embodiments, the spout
housing 113 can be otherwise connected to the housing
112. For example, the spout housing 113 can be fastened
to the housing 112 using any number of mechanical fas-
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teners. In some embodiments, the spout housing 113 is
configured to slidably engage a portion of the housing
112 such that the spout housing 113 slides into a recess
and/or a slot in the housing 112. In some embodiments,
a seal is formed between the spout housing 113 and the
housing 112 to inhibit or prevent contaminants from en-
tering the interior of the dispenser 100. In some embod-
iments, the nozzle 128 can be mounted partially within
or completely within the housing 112 of the dispenser
100.

[0057] The nozzle 128 can be positioned substantially
vertically (e.g., a longitudinal axis of the nozzle forms a
substantially right angle with a plane on which the dis-
penser rests). Such a configuration can, for example, fa-
cilitate (e.g., by force of gravity) outflow of the soap L
from the nozzle 128. In some implementations, the noz-
zle 128 can be positioned at another angle. For example,
the nozzle 128 can be positioned so as to dispense soap
horizontally (e.g., substantially parallel to a plane on
which the dispenser 100 rests).

[0058] In some implementations, the nozzle 128 in-
cludes a one-way valve 150, which can be in the form of
a flap-type valve. Such a configuration can, for example,
reduce the likelihood that air or contaminants may enter
the valve 150, which could lead to improper soap flow
from the nozzle 128 and/or drying of soap disposed in
the nozzle 128. Of course, other types and/or configura-
tions of one-way valve are contemplated, such as flap
valves, ball valves, diaphragm valve, lift valves, other
kinds of check valves, and the like.

[0059] In some embodiments, the nozzle 128 can in-
clude an inlet collar with an interior passage having inlet
end and an outlet end. The valve 150 can be formed with
at least a deflectable member, such as a flap. In some
embodiments, the deflectable member can be configured
to move toward an open position when a pressure con-
dition is satisfied. The pressure differential (compared to
the ambient pressure acting on an exterior surface of the
nozzle 128) at which the deflectable member begins to
move toward the open position, and thus the nozzle 128
begins to open, can be referred to as the "cracking pres-
sure." In some embodiments, the cracking pressure can
be atleast about 0.2 psiand/or equal to orless than about
0.3 psi. In some embodiments, the cracking pressure is
less than or equal to about 0.4 psi.

[0060] In the illustrated embodiment, the valve 150 in-
cludes two slanted deflectable members that form an
acute angle with each other. Such a configuration is
sometimes referred to as a "duckbill valve". However, a
duckbill valve is merely one type of deflectable member
valves that can be used as the nozzle 128.

[0061] Asdiscussed above, the liquid handling system
114 includes a pump 118. The pump 118 can comprise
a high pressure and/or a positive displacement pump for
driving a fluid (e.g., soap or air) through the passageway
129. The pump 118 comprises a peristaltic pump.
[0062] In some embodiments, a portion of the pas-
sageway 129, such as a portion of the tube 124, passes
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through the pump 118. In certain implementations, such
asis shown in Figure 9, the tube 124 can form a generally
U-shape as the tube 124 passes through the pump 118.
In some embodiments, the tube 124 has a cross-section-
al shape that is generally: squared, rectangular, triangu-
lar, circular, or other shapes. The tube can resilientand/or
flexible, such as being able to be radially compressed
and expanded without substantial plastic deformation.
[0063] Aspreviously mentioned, the pump 118isa per-
istaltic pump. As shown in Figures 9-12, the pump 118
includes a pumping feature, such as a roller 119. The
pump 118 includes a plurality of rollers 119. The rollers
119 can be secured by aroller cover 121. The roller cover
121 can be connected to a top surface of the rollers 119.
In some embodiments, the roller cover 121 is connected
to an axle 123 that extends through a center of each of
the rollers 119. In some embodiments, the pump 118 can
include three rollers 119A, 119B, and 119C. In some em-
bodiments, the pump 118 can include one, two, three,
four, five, six, seven and/or eight or more rollers 119. In
some embodiments, instead of and/or in combination
with the rollers 119, the pump 118 can include a plurality
of shoes, wipers, lobes, or other types of features to com-
press the tube 124.

[0064] The rollers 119 are comprised in a rotor mech-
anism 127. The rotor mechanism 127 can turn (e.g., ro-
tate) relative to the tube 124. In various embodiments,
the rotor mechanism 127 is driven by an actuator 134,
such as an electric motor. In some embodiments, an out-
er circumference of the rotor mechanism 127 contacts
and/or compresses at least a portion of the tube 124. The
rollers 119 engage (e.g., abut) and compress the tube
124.

[0065] The rotor mechanism 127 can be configured
such that the rollers 119A, 119B, 119C sequentially con-
tacts and/or compresses at least a portion of the tube
124. For example, the roller 119A can rotate into contact
with the tube 124, then the roller 119B can rotate into
contact with the tube 124, and then the roller 119C can
rotate into contact with the tube 124. In some embodi-
ments, not all of the rollers are in contact with the tube
124 concurrently. For example, in some embodiments,
when the roller 119A begins disengaging the tube 124,
the roller 119C begins engaging the tube 124. In certain
implementations, at any period of time, at least two of
the rollers 119 are engaged with the tube 124.

[0066] In some embodiments, as the rotor mechanism
127 turns, each of the rollers 119 rotate as well. The
turning of the rollers 119 can enable the rollers 119 to
roll along and/or turn relative to the tube 124. This can
enable the rollers 119 to compress a portion of the tube
124. As the rotor mechanism 127 rotates the rollers 119,
and the rollers 119 roll along the tube 124, the com-
pressed portion moves along the length of the tube 124
in the pump 118. The portion of the tube 124 under com-
pression (e.g., by the rollers 119), can occlude or be
pinched closed. In some embodiments, the portion of the
tube 124 under compression caused by contact with each
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of the rollers 119 is at least partially pinched closed. This
can force the fluid to be pumped to move through the
tube 124. As the tube 124 opens to a neutral position
(e.g., uncompressed position), after the rotor mechanism
127 passes, fluid flow is induced into the pump 118. In
some embodiments, the rollers 119 compress the tube
124 such that at the portion of the tube 124 that is com-
pressed, the diameter of the tube 124 is reduced by ap-
proximately 10%, 20%, 30%, 40%, 50%, and/or 60% or
more.

[0067] As shown in the illustrated embodiment, the
pump 118 can include at least three rollers 119A, 119B,
119C. In some embodiments, all three rollers 119A,
119B, 199C can rotate together about a rotor axis of ro-
tation 125A. In some embodiments, the rollers 119A,
119B, 119C can rotate independently about roller axes
of rotation 125B and/or an axle that extend through a
center of the rollers 119. In some embodiments, the roll-
ers 119A, 119B, 119C rotate independently about a cor-
responding roller axis of rotation and/or about the rotor
axis of rotation simultaneously. The rollers 119 can oc-
clude the tube 124, thereby trapping fluid circumferen-
tially between adjacent rollers 119A, 119B, 119C. As the
rollers 119 roll along the tube 124, the trapped fluid can
be transported, toward the pump outlet (e.g., towards the
conduit 126 and/or the nozzle 128).

[0068] The rollers 119 can provide enhanced control
of the amount of soap that is dispensed. In some other
types of soap dispensers (such as certain dispensers
with gear pumps) accurate control of the volume of soap
actually dispensed can be difficult, since the pump has
a relatively low pressure differential and/or because the
pump does not provide discrete pumping amounts. In
contrast, the pump 118 can provide a much greater pres-
sure differential and/or can provide discrete pumping
amounts. For example, the amount of volume in the tube
between adjacent occlusions can be a discrete and
known amount, which can enable more accurate control
of the dispensation volume. In some embodiments, the
pump 118 can provide a pumping pressure of at least
about: 0.50 bar, 0.75 bar, 1.0 bar, 1.25 bar, 1.5 bar, 2.0
bar, 2.5, bar, 3.0 bar, or other pressures. As discussed
below, the pump 118 is positioned near a top of the dis-
penser 100. Additionally or alternatively the pump 118
can be positioned near the nozzle 128, which can en-
hance control of the amount of soap that is dispensed.
Accurate control of the dispensation volume can be par-
ticularly importantin some applications, such asin certain
embodiments that are configured to vary the volume of
the dispensation amount based on a parameter (e.g., a
distance to a detected object), as is discussed in more
detail below.

[0069] In some embodiments, the pump 118 can be
operated in increments depending on the amount of soap
to be dispensed. In some configurations, the rollers 119
can rotate through partial revolutions to deliver the re-
quired amount of soap. This can facilitate accurate con-
trol of the amount of soap dispensed. For example, the
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amount of rotation by the rollers 119, individually, and/or
the rotor mechanism 127 can correspond to an amount
of soap to be dispensed. For example, as described
above, the rotor mechanism 127 can rotate about a rotor
axis and the rollers 119 can rotate independently about
a rotor axis extending through a center of each of the
rollers 119. The number of revolutions the rotor mecha-
nism 127 turns about the rotor axis and/or the number of
revolutions each roller 119 turns about each roller axis
can correspond to a particular volume of soap to be dis-
pensed by the dispenser 100. In some embodiments, the
amount and/or speed of rotation of the rotor mechanism
127 and/or each of the rollers 119 can correspond to a
particular volume of soap to be dispensed.

[0070] In some embodiments, the dispenser 100 is
configured to reduce the time needed for a user to receive
adispensation of soap and/or the distance that soap must
travel to be dispensed from the nozzle 128. In some var-
iants, when the pump 118 is in a resting state (e.g., when
no soap is being requested to be dispensed), at least the
portion of the tube 124 in contact with one of the rollers
119 remains in a compressed state. This can create a
vacuum-like and/or suction effect. For example, soap
within the tube 124 can be inhibited or prevented from
being pulled by gravity back into the reservoir 116 be-
cause of the vacuum. Thus, in some embodiments, when
the tube 124 is in the resting state, the tube 124 remains
primed with soap. This can reduce the time needed for
a user to receive a dispensation of soap and/or the dis-
tance that soap must travel to be dispensed from the
nozzle 128

[0071] Insome embodiments, when soap is requested
by a user, the rotor mechanism 127 and/or each roller
119 can begin to rotate. For example, the motor 134 can
rotate the rotor mechanism 127, which in turn rotates the
rollers 119. In some implementations, the rotor 127
and/or the rollers 119 are rotated by an amount that cor-
responds to the volume of soap to be dispensed. In some
embodiments, the rotor mechanism and/ortherollers 119
turn by a predetermined degree of rotation based on a
corresponding amount of soap required to be dispensed.
For example, the rotor mechanism 127 and/or the rollers
119 turn by a predetermined degree of rotation based on
a reading by the sensor 132. In some embodiments, the
dispenser 100 only dispenses a certain amount of soap
upon activation of the dispenser 100. In some configu-
rations, the rotor mechanism 127 and/or the rollers 119
turn by a predetermined degree of rotation each time the
dispenser 100 is activated.

[0072] The ECU of the dispenser 100 can control the
rotation of the rotor mechanism 127 and/or the rollers
119. In some variants, the ECU may include program-
ming that each full rotation of the rotor mechanism 127
dispenses N units of soap, the ECU can determine or
receive a desired volume of soap to be dispensed, and
the ECU can control the rotation of the rotor mechanism
127 to dispense a determined or desired amount of soap.
For example, in some embodiments, the ECU includes
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programming that a full rotation of the rotor mechanism
127 dispenses about 3 cc of soap, the ECU can deter-
mine or receive the desired volume of soap to be dis-
pensed is 2 cc, and the ECU can control the rotation of
the rotor mechanism 127 to rotate 2/3 of a full rotation.
[0073] Some embodiments of the dispenser 100 are
configured to facilitate quick priming. In certain situations,
air may migrate or be pulled into the passage 129, such
as when the dispenser 100 has not had soap added to
the reservoir 116 for the first time. It is typically desirable
to evacuate the air from the passageway 129, such as
by driving the air out the nozzle 128. Some embodiments
of the dispenser 100 are configured to facilitate this proc-
ess. This can enhance the accuracy, efficiency, and/or
speed of dispensing soap from the dispenser 100.
[0074] In some embodiments, the dispenser 100 re-
duces priming time by automatically filling a portion of
the tube 124 with soap. For example, as shown in Figure
8, a portion of the tube 124 extends into the reservoir
116. When soap is added into the reservoir 116, some
of the soap automatically flows into the tube 124. This
can result areductionin the distance that the soap needs
to travel to reach the pump 118, and/or in the volume of
the tube 124 that contains air rather than soap. As dis-
cussed above, a delay can occur between the time soap
is requested by the user and the time that soap is dis-
pensed by the dispenser 100. Some embodiments can
advantageously reduce such the delay since the tube
124 may already be primed with soap. Thus, when soap
is requested by a user, the rotor mechanism 127 and/or
the rollers 119 can begin to rotate, causing soap to be
dispensed with minimal delay. For example, the time from
the pump 118 beginning to operate to soap being dis-
pensed from the nozzle 128 can be less than or equal to
about: 50 ms, 100 ms, 0.25s, 0.5s, 1s, or other times. In
some variants, the pump 118 comprises a self-priming
pump, which is a pump that is configured to use an air-
liquid mixture to reach a fully-primed pumping condition.
In some embodiments, the pump is configured to reach
a primed state in a number of cycles, such as about: 1,
2, 3, 4, 5, or more. In certain implementations, a cycle
comprises the rotor mechanism 127 rotating 360° about:
1 time, 2 times, 3 times, 4 times, or more. In some em-
bodiments, a cycle comprises a period that is less than
or equal to about: 0.5 s, 0.75s, 1.0s,1.25s,1.5 s, 2 s,
or other times. To reach a primed state, some variants
take less than or equal to about: 1s,1.5s,2s,2.55s,3
s, or other times. Some variants prime in about 2 cycles
with each cycle lasting about 1 second. In some imple-
mentations, a cycle is triggered by an input, such as the
sensor 132 detecting an object and/or the user input de-
vice 152 being actuated.

[0075] Anothersituationinwhich airmay enterthe tube
124 is when an insufficient amount of soap is positioned
within the reservoir 116 (e.g., the top of the soap is about
equal to or below the opening into the tube 124). When
this occurs and the pump 118 is operated, air can be
pulled into the tube 124. When additional soap is then
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added into the reservoir 116, the air in the tube 124 may
be trapped and need to be evacuated by a priming op-
eration. In some embodiments, the pump 118 can cause
a suction-like effect that causes the newly-added soap
to be drawn into and/or suctioned into at least a portion
of the tube 124. For example, in some embodiments,
newly-added soap can enter at least a portion of the tube
124 automatically as new soap is added to the reservoir
116. In some configurations, the soap may enter into the
tube 124 and travel along at least a portion of the tube
124 without rotation of the rotor mechanism and/or the
rollers 119. For example, the soap can travel along the
tube 124 and enter the pump 118. In some examples,
the soap travels along the tube 124 to a point just before
the inlet of the pump 118. In some examples, the soap
travels along the tube 124 to a portion adjacent the inlet
of the tube 124.

[0076] In some embodiments, the dispenser 100 is
configured such that the pump 118 is able to be primed
from a fully empty state to primed state in less than 5
seconds. The term "fully empty state" can indicate that
the tube 124 contains no or substantially no soap. The
term "primed state" can indicate that the tube 124 con-
tains no or substantially no air. In some embodiments,
the dispenser 100 is configured such that the pump 118
is able to be primed from a fully empty state to fully primed
state in less than or equal to about: 1s, 2s, 5s, 10s, 15s,
20s, or other times.

[0077] As discussed above, the pump 118 can be po-
sitioned along at least a portion of the passageway 129.
In some embodiments, a length and/or volume of the
passageway 129 that is downstream of the pump 118
can be less than a length and/or volume of the passage-
way that is upstream of the pump 118. In some embod-
iments, when the reservoir 116 is substantially full of soap
(e.g., at least about 90% filled), the volume in the pas-
sageway downstream of the pump 118 is less than the
volume in the passageway upstream of the pump 118.
As shown in Figure 13, for example, the passageway 129
extends from an entry opening of the tube 124 to the
nozzle 128. When soap is poured into the reservoir 116,
at least some of the soap automatically enters and/or is
pulled into the tube 124 from the reservoir 116. This can
reduce the length that soap needs to travel through the
passageway 129 when a request is received by the dis-
penser 100 to dispense soap. In some implementations,
as shownin Figure 13, the passageway 129 extends from
the opening of the tube 124 to the pump 118 for a length
L1. Some embodiments have a fill line (e.g., the point at
which the reservoir 116 is at least about 90% full of soap).
The passageway 129 can extend from the fill line to the
pump 118 for a length L3. As illustrated, L3 is less than
L1. This occurs because the soap is automatically pulled
into the tube 124 upon filling the reservoir 116. As dis-
cussed elsewhere in this disclosure, the compression
force applied by the pump 118 on a portion of the tube
124 that passes through the pump 118 can help to main-
tain the soap level in the tube 124. In various embodi-

10

15

20

25

30

35

40

45

50

55

1"

ments, the soap does not travel the entire length L1 when
soap is requested to be dispensed from the dispenser
100. Instead, the soap can travel beginning at a point
spaced away from the opening of the tube 124, within
the fluid passageway.

[0078] In some embodiments, the fluid passageway
extends through one end of the pump to another end of
the pump. After passing through the pump, the fluid pas-
sageway can extend from an end of the pump to the
nozzle 128 (e.g., the location where soap will be dis-
pensed from and/or exit the fluid passageway) for a
length L2. In some embodiments, as discussed in more
detail below, the pump 118 can be positioned closer to
the nozzle 128 than to the bottom of the dispenser 100.
This can allow the portion of the fluid passageway ex-
tending between the pump 118 and the nozzle 128 to be
shorter than the distance between the opening of the
tube 124 and the pump 118. For example, as shown in
Figure 13, the length L2 can be shorter than the length
L1.Insome embodiments, this enables the soap to travel
a shorter distance when soap is requested to be dis-
pensed. In some embodiments, L2 can be shorter than
L3. In some embodiments, L3 represents a length from
the fill line to the pump 118. In some embodiments, L3
represents a length from the level of the soap within the
tube 124 when the dispenser is in a resting state. Since
the pump 118 enables the soap to be positioned at least
partially within the fluid passageway when the dispenser
100 is in the resting state, the soap can travel a shorter
length through the fluid passageway to reach the nozzle.
This can decrease the amount of time between when the
dispenser 100 receives a request to dispense soap and
when the dispenser 100 dispenses soap from the nozzle
128. In some embodiments, L2 can be shorter than L1.
In some embodiments, L2 can be shorter than L3. In
some embodiments in which the soap level is near or at
the fill line, L2 can be shorter than L3. In some embodi-
ments in which the soap level is near or at the fill line, L2
can be longer than L3, but shorter than L1.

[0079] As shown in Figure 8, the pump 118 is posi-
tioned close to the nozzle 128. This can reduce the dis-
tance that soap needs to travel from the pump 118 to the
nozzle 128 compared, for example, to having the pump
118 positioned far from the nozzle 128, such as having
the nozzle 128 positioned near a top of the dispenser
and the pump 118 positioned near a bottom of the dis-
penser. In some implementations, the lateral distance
from the pump 118 to the nozzle 128 is less than or equal
to the vertical distance from the pump 118 to the bottom
of the dispenser 100. In certain variants, the lateral dis-
tance from the pump 118 to the nozzle 128 is less than
or equal to the diameter of the dispenser 100. In some
embodiments, the pump 118 is positioned above the res-
ervoir 116. In certain implementations, the pump 118 can
be positioned approximately in the same plane (e.g., a
plane parallel to the surface on which the dispenser rests)
as the nozzle 128. In some embodiments, the pump 118
is positioned at least partially below the nozzle 128. In
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certain variants, the pump 118 is positioned at least par-
tially above the nozzle 128. In some implementations,
the pump 118 is positioned in an upper 1/2 of the dis-
penser, an upper 1/3 of the dispenser, and/or an upper
1/4 of the dispenser 100. In some embodiments, the
pump 118 is positioned near a mid-section of the dis-
penser 100. In some embodiments, the pump 118 is po-
sitioned near the plane of the nozzle 128. Thus, the pump
118 can be positioned closer to the top of the dispenser
100 than the bottom of the dispenser 100. In some em-
bodiments, the pump 118 can require less space within
the dispenser 100. Such configurations can allow the dis-
penser 100 to be smaller.

[0080] Insome embodiments, the location of the pump
118 can facilitate efficient operation of the dispenser 100.
For example, in certain embodiments with the pump 118
disposed closer to the top of the dispenser than to the
bottom of the dispenser, the pump 118 can reduce the
amount of power needed to pump fluid through the tube
124 (compared to, for example, the pump being posi-
tioned closer to the bottom of the dispenser than to the
top of the dispenser). For example, less power may be
required to pump soap from the reservoir 116 to the noz-
zle 128 since the pump 118 can be positioned closer to
the nozzle 128 than to the bottom of the reservoir 116.
Thus, the soap can travel a shorter overall route and/or
a shorter length of the tube 124 may need to be primed
before dispensing soap.

[0081] Asdiscussed above, the pump 118 may require
less time to prime the tube 124 in use. The pump 118
can create a suction-like environment in which at least
some soap is pulled into the tube 124 from the reservoir
116 in aresting state. When the pump 118 is in a resting
state, soap can remain within the tube 124 since the roll-
ers maintain engagement with the tube 124 and com-
press at least a portion of the tube 124. Thus, the pump
118 may more efficiently prime the tube 124 and/or re-
quire less power to prime the tube 124 before dispensing
soap through the nozzle 128.

[0082] Certain examples of the pump 118 described
herein can lengthen the life of the power supply 160. For
example, less power may be required by the pump 118
to dispense soap, as discussed above. Thus, the power
supply 160 can be used to dispense a greater volume of
soap. In some configurations, the user can request soap
to be dispensed a greater number of times before the
power supply 160 is replaced and/or recharged. In some
embodiments, a smaller power supply 160 (e.g., in power
storage amount) may be used.

Figures 14-17

[0083] Figures 14-17 illustrate another embodiment of
a dispenser 200. The dispenser 200 can be similar or
identical to the dispenser 10, 100 discussed above in
many respects. Accordingly, numerals used to identify
features of the dispenser 200 are incremented by a factor
of one hundred to identify certain similar features of the
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dispenser 10, 100. For example, as shown in Figures
14-17, the dispenser 200 can include a housing 212 that
at least partially contains a liquid handling system 214.
The liquid handling system 214 includes a reservoir, a
pump, and can include a discharge assembly. The hous-
ing 212 and the liquid handling system 214, which in-
cludes the reservoir, the pump, and the discharge as-
sembly can be respectively similar to the housing 12, 112
and the liquid handling system 14, 114, which includes
the reservoir 16, 116, the pump 18, 118, and the dis-
charge assembly 20, 120 described above in connection
with the dispenser 10, 100. The dispenser 200 can in-
clude any one, or any combination, of the features of the
dispenser 10, 100. Similarly, the dispensers 10, 100 can
include any one, or any combination, of the features of
the dispenser 200. For example, the dispenser 100 can
include the sensor and dispensation adjustment features
described below.

[0084] The dispenser 200 has a sensor device 232.
The sensor 232 can be configured to emit a trigger signal
used to control operation of a motor or an actuator. In
some embodiments, the sensor 232 can be an interrupt-
type sensor. The sensor 232 can be triggered when a
body part is disposed in the path of a beam of light 244
or some other mechanism interrupts the light beam 244.
In some embodiments, the sensor 232 can be a proximity
sensor or a reflective type sensor that is configured to
send a different signal to the ECU based on the distance
between an object and the sensor. For the purposes of
simplifying the examples described below, a hand H is
used to trigger the sensor 232, but any number of other
objects or mechanisms could be used to trigger the sen-
sor 232.

[0085] The sensor 232 can be positioned along any
portion of the housing surface or the sensor can be a
separate component. As shown in Figures 14-17, the
sensor 232 can be on an upper portion 210 of the soap
dispenser 200. The sensor 232 can be positioned along
a surface that is generally transverse to the longitudinal
axis of the soap dispenser. The sensor 232 can be po-
sitioned near a nozzle 228. The sensor 232 can be po-
sitioned such that the sensor detects the hand H when
the hand is positioned under the nozzle 228.

[0086] In some embodiments, the dispenser 200 can
include one or more sensing regions 241 to trigger one
or more sensor devices 232. If a signal is detected in a
sensing region, the sensor can trigger the dispenser to
perform a specific operation based on the particular sig-
nal. For example, the specific operation may vary based
on the distance between a hand H and the sensor 232,
and/or other parameters such as angle, duration, repe-
tition, path of motion, and/or speed of motion. All descrip-
tions of changing dispensing performance based on
sensing regions included herein can be applied for use
with these or other parameters besides or in addition to
sensing regions.

[0087] The one or more sensing regions 241 may take
on any shape, width, height, or length. The one or more
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sensing regions 241 can be positioned in any number of
configurations in relation to each other and the dispenser
200 and are not limited to the regions depicted in Figures
14-17.In some embodiments, a first sensing region 241a
can be positioned adjacent to or near a second sensing
region 241b; while in some embodiments, the first sens-
ing region 241a is not positioned adjacent to or near the
second sensing region 241b. The first and second sens-
ing regions 241a, 241b can be disposed in proximity to
any portion of the housing 212. In some embodiments,
one or more sensing regions 241 are positioned in an
area that is between the nozzle 228 and the lower portion
211, while in some embodiments, one or more sensing
regions 241 are positioned in an area that is above the
upper portion 210 of the dispenser 200.

[0088] The one or more sensing regions 241 can be
used in any type of configuration that allows the user to
control an aspect of the operation of the dispenser 200.
For example, the one or more sensing regions 241 can
be used to trigger the dispenser 200 to dispense different
volumes of liquid L, activate different duty cycle charac-
teristics, dispense at different speeds, operate for varying
durations of time, or other appropriate parameters. The
examples below will be explained in the context of a dis-
penser 200 configured to dispense different volumes of
liquid, but the dispenser can be configured to dispense
liquid with one or more of any of the outputs described
above.

[0089] These features allow the same touch-free dis-
penser to be used by different users who may desire
different outputs or by the same user for different pur-
poses without requiring direct physical contact between
the hands and a physical pump switch or other adjust-
ment. For example, an adult and a child can use the same
dispenser to obtain a volume of liquid soap that is pro-
portional to their hand size or the same person can adjust
the volume of soap dispensed depending on how dirty
his/her hands are. A user can also use the same touch-
free soap dispenser to wash his/her hands or wash a
kitchen sink full of dishes.

[0090] In several embodiments, the one or more sens-
ing regions 241 can be configured to allow a user to select
different volumes of liquid L to be dispensed from the
nozzle 228 during each dispensation cycle. As shown in
Figures 14 and 16, no liquid is dispensed when no signal
is detected within any of the sensing regions 241. On the
other hand, in Figures 15 and 17, a predetermined vol-
ume of liquid L is dispensed when a signal is detected
within one of the sensing regions 241. As illustrated in
Figure 15, when a signal is detected in a sensing region
241b, the sensor 232 triggers the dispenser 200 to dis-
pense a first predetermined volume of liquid L1 from the
nozzle 228. In Figure 17, when a signal is detected in a
different sensing region 241e, the sensor triggers the dis-
penser to dispense a second predetermined volume of
liquid L2 from the nozzle 228 that is different from the
first volume of liquid L1.

[0091] Insomeembodiments, when a signal indicating
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that an object is disposed in a first region (e.g., relative
to the sensor) is received, a first volume of liquid dis-
pensed. In some embodiments, when a signal indicating
that an objectis disposed in a secondregion (e.g., further
from the sensor than the firstregion)is received, a second
volume of liquid is dispensed. In certain embodiments,
the second volume is larger than the first volume. One
or more additional sensing regions and liquid volumes
can be used. In certain implementations, the volume of
liquid dispensed is related (e.g., linearly, exponentially,
orotherwise) to the distance from the sensor to the object.
For example, in certain embodiments, the volume of lig-
uid dispensed increases as the distance from the sensor
to the object increases. In some embodiments, the vol-
ume of liquid dispensed decreases as the distance from
the sensor to the object increases.

[0092] Insomeembodiments, the one or more sensing
regions are positioned in a manner that corresponds with
natural human conduct or instinct. For example, a child
may be more inclined to hold his/her hands closer to the
nozzle, so, in some embodiments, a sensing region po-
sitioned closer to the nozzle would dispense a smaller
volume of liquid than a sensing region positioned further
away from the nozzle.

[0093] Insomeembodiments,the volume of dispensed
liquid does not depend solely or at all on the length of
time that the object remains in the sensing region. The
dispensed volumes can differ depending on the location
of the object (e.g., hand) in a different sensing region,
even if certain other parameters are the same (such as
the length of time that the object is sensed in a region).
[0094] In some embodiments, the dispenser 200 in-
cludes an algorithm configured to send a command to
trigger the dispenser to dispense different volumes of
liquid based on the detected signal. For example, the
algorithm can send a command to trigger the dispenser
to dispense a first pre-determined volume of liquid L1 if
a signal is detected in a first sensing region 241a, or the
algorithm can send a command to trigger the dispenser
to dispense a second pre-determined volume of liquid L2
if a signal is detected in the second sensing region 241b.
[0095] In some embodiments, the algorithm can incor-
porate a delay that deactivates the sensor or otherwise
prevents the dispenser from dispensing liquid immedi-
ately after the dispenser dispenses liquid. The delay may
be may be for 1 second, 5 seconds, or any other amount
of time. The delay helps prevent the user from uninten-
tionally triggering the dispenser. For example, after the
user triggers the dispenser to dispense liquid, the algo-
rithm commands the sensor to deactivate for the delay
period. During the delay period, the dispenser will not
dispense liquid even if an object is in a sensing region
during the delay period. If the user places his/her hand
in a sensing region after the delay period, the dispenser
will dispense liquid again.

[0096] Insomeembodiments, the one or more sensing
regions 241 can be used for allowing a user to select
different modes of dispensing liquid L. When a signal is
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detected in the first sensing region 241a, the sensor 232
triggers the dispenser 200 to dispense a first predeter-
mined volume of liquid L1 in normal mode. In normal
mode, the dispenser 200 is configured to dispense a pre-
determined volume of liquid L1 suitable for washing a
user’s hands. When a signal is detected in the second
sensingregion 241b, the sensor 232 triggers the dispens-
er 200 to dispense liquid L in extended chore mode. In
extended chore mode, the dispenser 200 is configured
to continuously dispense and/or an increased amount
(e.g., a maximum predetermined amount of liquid). This
may be helpful if, for example, the user wishes to fill a
sink full of soapy water for washing dishes. In some em-
bodiments, the volume of dispensed liquid does not de-
pend solely or at all on the length of time that the object
remains in the sensing region. In some embodiments,
the dispenser 200 may continue to dispense liquid as
longasahandis detectedin second sensingregion 241b.
[0097] In some embodiments, the dispenser 200 may
have a first and second sensing regions 241 configured
to operate in normal mode, and a third sensor region
configured to operate in extended chore mode. In some
embodiments, the one or more sensing regions 241 can
be positioned in a manner that corresponds with natural
human conduct or instinct. For example, a user may not
want to place his/her hand underneath the nozzle to ac-
tivate the extended chore mode if the user does not want
soap on his/her hands. Thus, the sensing region associ-
ated with extended chore mode may be positioned above
the upper portion of the dispenser 200 or in proximity to
the housing in an area that is not in the path of dispensed
liquid.

[0098] In some embodiments, the dispenser 200 in-
cludes an algorithm configured to send a command to
trigger the dispenser to dispense liquid in normal mode,
extended chore mode, or any other mode. For example,
the algorithm can send a command to trigger the dis-
penser to dispense a liquid in normal mode if a signal is
detected in a first sensing region 241a, or the algorithm
can send acommand to trigger the dispenser to dispense
a liquid in extended chore mode if a signal is detected in
the second sensing region 241b.

[0099] Insome embodiments, the one or more sensing
regions 241 correspond with different types of dispensing
liquid. For example, when a signal is detecting in the first
sensingregion 241a, the sensor 232 triggers the dispens-
er 200 to dispense a first type of liquid, such as soap.
When a signal is detected in the second sensing region
241b, the sensor 232 triggers the dispenser 200 to dis-
pense a second type of liquid, such as lotion.

[0100] In some embodiments, the dispenser 200 in-
cludes an algorithm configured to send a command to
trigger the dispenser 200 to dispense different types of
liquid based on the detected signal. For example, the
algorithm can send a command to trigger the dispenser
200 to dispense a first type of liquid, such as soap, if a
signal is detected in a first sensing region 241a, or the
algorithm can send a command to trigger the dispenser
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200 to dispense a second type of liquid, such as lotion,
if a signal is detected in the second sensing region 241b.
[0101] In some embodiments, the dispenser 200 only
comprises one sensing region. The dispenser 200 can
be configured to dispense varying volumes of liquid,
based on the signal detected in the sensing region. For
example, the dispenser 200 can dispense a first amount
of liquid if the hand is positioned at a first angle in the
sensing region, and the dispenser 200 can dispense a
second amount of liquid if the hand is positioned at a
second angle in the sensing region. In another example,
the dispenser 200 can dispense a first amount of liquid
if the hand performs a first motion in the sensing region,
and the dispenser 200 can dispense a second amount
of liquid if the hand performs a second motion in the sens-
ing region.

[0102] In some embodiments, the dispenser 200 com-
prises a first sensing region and a second sensing region,
and the dispenser is configured to dispense a predeter-
mined volume of liquid, depending on the angle of the
hand or the hand motion in a first sensing region or a
second sensing region.

[0103] In some embodiments, the dispenser 200 may
comprise a mechanism to calibrate the different sensing
regions with different output characteristics as desired
by the user. For example, a user could configure a first
sensing region to correspond with a first user-selected
volume of liquid L1 and a second sensing region to cor-
respond with a second user-selected volume of liquid L2.
In another example, the user could adjust the size (e.g.,
width or height) of the sensing region. The user could
designate a first user-selected sensing region to corre-
spond with a first pre-determined volume of liquid L1 and
designate a second user-selected sensing region to cor-
respond with a second pre-determined volume of liquid
L2. This calibration mode can be triggered by pressing
a button, activating a sensor, or any other appropriate
mechanisms.

[0104] In some embodiments, the volume dispensed
from the dispenser 100 varies from a first volume VI to a
second volume V2, such as based on the distance to a
detected object (e.g., a user's hand). In certain imple-
mentations, the first volume VI is less than the second
volume V2. In some variants, the firstvolume Vlis greater
than or equal to the second volume V2. In certain imple-
mentations, the first volume VI is about: 0.25 mL, 0.50
mL, 0.75mL, 1.0 mL, 1.5 mL, or other volumes. In some
variants, the second volume V2 is about: 2.0 mL, 2.5 mL,
3.0 mL, 3.4 mL, 4.0 mL, 4.5 mL, or other volumes. In
some embodiments, the sensing time (e.g., of an infrared
signal reflected back from a detect object) corresponding
to dispensation of the first volume VI is about: 100 ms,
150 ms, 200 ms, 250 ms, 300 ms, or other times. In some
embodiments, the sensing time corresponding to dispen-
sation of the second volume V2 is about: 700 ms, 800
ms, 900 ms, 1 s, 1.1 s, or other times. In some imple-
mentations, the smallest soap volume output (e.g., when
the sensoris triggered by an object thatis near the nozzle)
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is about 0.5 mL and/or the sensing time is about 200 ms.
In certain variants, the largest soap volume output (e.g.,
when the sensor is triggered by an object near the bottom
of the dispenser and/or at around 10 cm away from the
sensor) is about 3.4 mL and/or the sensing time is about
900 ms. In some implementations, the dispenser 100 is
configured to dispense larger amounts of soap as the
distance from the sensor to the objectincreases. In some
variants, the dispenser 100 is configured to dispense
larger amounts of soap as the distance from the sensor
to the object decreases.

Certain Terminology

[0105] Overall, the language of the claims is to be in-
terpreted broadly based on the language employed in
the claims. The language of the claims is not to be limited
to the non-exclusive embodiments and examples that
are illustrated and described in this disclosure, or that
are discussed during the prosecution of the application.

Summary

[0106] Although the soap dispenser has been dis-
closed in the context of certain embodiments and exam-
ples, it will be understood by those skilled in the art that
the soap dispenser extends beyond the specifically dis-
closed embodiments to other alternative embodiments
and/or uses of the embodiments and certain modifica-
tions and equivalents thereof. For example, some em-
bodiments can be configured to use a fluid other than
soap, e.g., hand sanitizer, shampoo, hair conditioner,
skin moisturizer or other lotions, toothpaste, or other flu-
ids. Accordingly, the scope of the invention herein-dis-
closed is determined by the claims that follow.

Claims
1. Aliquid dispenser (10) comprising:

a housing (12);

a reservoir (16) configured to store a liquid;

a flexible tube (24) disposed in the housing,
wherein the flexible tube (24) has an inlet and
an outlet;

a pump (18) disposed in the housing (12), the
pump (18) being a peristaltic pump, being posi-
tioned near the top of the dispenser (10), and
being configured to drive discrete volumes of a
known amount, wherein the pump (18) compris-
es:

a rotor (127) including a plurality of rollers
(119),

wherein the rotor (127) has a rotor rotational
axis,

wherein each of the plurality of rollers (119)
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has a roller rotational axis, and

wherein each of the plurality of rollers (119)
is configured to rotate about the rotor rota-
tional axis and its respective roller rotational
axis, wherein each of the plurality of rollers
(119) is configured to contact the flexible
tube (24) such that each of the plurality of
rollers (119) compresses a portion of the
flexible tube (24) that is in contact with the
roller (119);

a motor (134) disposed in the housing (12),
wherein the motor (134) is configured to drive
the pump (18) to cause the liquid to move
through the flexible tube (24);

a first sensor (32) configured to generate a sig-
nal based on a distance between an object and
the first sensor (32); and

an electronic processor configured to receive
the signal from the first sensor (32) and to de-
termine a dispensation volume of the liquid, the
dispensation volume varying as a function of the
distance between the object and the first sensor
(32), the processor further configured to control
the motor (134) to dispense the dispensation
volume of the liquid by controlling the number
of rotations of the rotor (127), wherein the
number of rotations of the rotor (127) corre-
sponds to the dispensation volume of the liquid.

The liquid dispenser (10) of Claim 1, wherein the
liquid includes liquid soap.

The liquid dispenser (10) of any of the preceding
claims, further comprising a nozzle (28) configured
to allow the liquid to be dispensed.

The liquid dispenser (10) of Claim 3, wherein the
pump (18) is positioned adjacent a plane extending
generally perpendicular to a vertical axis of the noz-
zle (28).

The liquid dispenser (10) of any of the preceding
claims, wherein a length of the flexible tube (24) that
is downstream of the pump (18) is less than a length
of the flexible tube (24) that is upstream of the pump
(18).

The liquid dispenser (10) of any of the preceding
claims, wherein when the reservoir (16) is substan-
tially full of liquid, a volume of the liquid in the flexible
tube (24) downstream of the pump (18) is less than
a volume of the liquid in the flexible tube (24) up-
stream of the pump (18).

The liquid dispenser (10) of any of the preceding
claims, wherein the rotor (127) includes at least three
rollers (119).
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The liquid dispenser (10) of any of the preceding
claims, wherein the flexible tube (24) extends from
the reservoir (16) to the nozzle (28) and passes
through the pump (18).

The liquid dispenser (10) of any of the preceding
claims, wherein the electronic processor is config-
ured to send the signal to the motor by generating a
first signal to dispense a first volume of fluid when
the object is within a first distance from the first sen-
sor, and generating a second signal to dispense a
second volume of fluid when the object is within a
second distance from the first sensor, wherein the
first volume is smaller than the second volume and
the first distance is less than the second distance.

The liquid dispenser (10) of any of the preceding
claims, further comprising a spout housing (113) that
extends from an upper portion of the housing (12),
the spout housing (113) comprising a nozzle (28),
and wherein the motor (134) is configured to drive
the pump (18) to cause the liquid to be discharged
from the nozzle (28).

Patentanspriiche

1.

Flussigkeitsspender (10), umfassend:

ein Gehause (12);

einen Speicher (16), der zum Speichern einer
Flussigkeit gestaltet ist;

einen flexiblen Schlauch (24), der sich in dem
Gehause befindet, wobei der flexible Schlauch
(24) einen Einlass und einen Auslass aufweist;
eine Pumpe (18), die sich in dem Gehause (12)
befindet, wobei die Pumpe (18) eine peristalti-
sche Pumpe ist, die nahe der Oberseite des
Spenders (10) angeordnet und so gestaltet ist,
dass sie einzelne Inhalte einer bekannten Men-
ge antreibt, wobeidie Pumpe (18)folgendes um-
fasst:

einen Rotor (127) mit einer Mehrzahl von
Rollen (119),

wobei der Rotor (127) eine Rotordrehachse
aufweist,

wobei jede der Mehrzahl von Rollen (119)
eine Rollendrehachse aufweist, und

wobei jede der Mehrzahl von Rollen (119)
fir eine Rotation um die Rotordrehachse
und ihre entsprechende Rollendrehachse
gestaltet ist, wobei jede Rolle der Mehrzahl
von Rollen (119) so gestaltet ist, dass sie
den flexiblen Schlauch (24) beriihrt, so dass
jede Rolle der Mehrzahl von Rollen (119)
einen Teil des flexiblen Schlauchs (24) zu-
sammendrickt, der sich in Kontakt mit der
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Rolle (119) befindet;

einen Motor (134), der sich indem Gehause (12)
befindet, wobei der Motor (134) fiir einen Antrieb
der Pumpe (18) gestaltet ist, um zu bewirken,
dass sich die Flissigkeit durch den flexiblen
Schlauch (24) bewegt;

einen ersten Sensor (32), der zum Erzeugen ei-
nes Signals auf der Basis eines Abstands zwi-
schen einem Objektund dem ersten Sensor (32)
gestaltet ist; und

einen elektronischen Prozessor, der fir den
Empfang des Signals von dem ersten Sensor
(32) und zum Bestimmen eines Abgabevolu-
mens der Flissigkeit gestaltet ist, wobei das Ab-
gabevolumen als eine Funktion des Abstands
zwischen dem Objekt und dem ersten Sensor
(32) variiert, wobei der Prozessor ferner so ge-
staltet ist, dass er den Motor (134) so steuert,
dass das Abgabevolumen der Flussigkeit durch
Steuerung der Anzahlan Umdrehungen des Ro-
tors (127) abgegeben wird, wobei die Anzahl an
Umdrehungen des Rotors (127) dem Abgabe-
volumen der Flissigkeit entspricht.

Flissigkeitsspender (10) nach Anspruch 1, wobei
die Flissigkeit Flissigseife umfasst.

Flissigkeitsspender (10) nach einem der vorstehen-
den Anspriiche, der ferner eine Dise (28) umfasst,
die so gestaltet ist, dass sie die Abgabe der Flissig-
keit ermoglicht.

Flissigkeitsspender (10) nach Anspruch 3, wobei
die Pumpe (18) angrenzend an eine Ebene positio-
niert ist, die sich allgemein senkrecht zu einer verti-
kalen Achse der Diise (28) erstreckt.

Flissigkeitsspender (10) nach einem der vorstehen-
den Anspriiche, wobei eine Lange des flexiblen
Schlauchs (24), die sich stromabwarts der Pumpe
(18) befindet, kleiner ist als eine Lange des flexiblen
Schlauchs (24), die sich stromaufwarts der Pumpe
(18) befindet.

Flissigkeitsspender (10) nach einem der vorstehen-
den Anspriiche, wobei, wenn der Speicher (16) im
Wesentlichen voll mit Flissigkeit ist, ein Volumen
der Flussigkeitin dem flexiblen Schlauch (24) strom-
abwarts der Pumpe (18) kleiner ist als ein Volumen
der Flussigkeitin dem flexiblen Schlauch (24) strom-
aufwarts der Pumpe (18).

Flissigkeitsspender (10) nach einem der vorstehen-
den Anspriiche, wobei der Rotor (127) mindestens

drei Rollen (119) umfasst.

Flissigkeitsspender (10) nach einem der vorstehen-
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den Anspriiche, wobeisich der flexible Schlauch (24)
von dem Speicher (16) zu der Duse (28) erstreckt
und durch die Pumpe (18) verlauft.

Flussigkeitsspender (10) nach einem der vorstehen-
den Anspriiche, wobei der elektronische Prozessor
so gestaltet ist, dass er das Signal zu dem Motor
sendet, indem er ein erstes Signal fir die Abgabe
eines ersten Fluidvolumens erzeugt, wenn sich das
Objekt innerhalb eines ersten Abstands zu dem ers-
ten Sensor befindet, und wobei er ein zweites Signal
zur Abgabe eines zweiten Fluidvolumens erzeugt,
wenn sich das Objekt innerhalb eines zweiten Ab-
stands zu dem Sensor befindet, wobei das erste Vo-
lumen kleiner ist als das zweite Volumen, und wobei
der erste Abstand kleiner ist als der zweite Abstand.

Flussigkeitsspender (10) nach einem der vorstehen-
den Anspriche, der ferner ein Ausgussgehause
(113) umfasst, das sich von einem oberen Teil des
Gehauses (12) erstreckt, wobei das Ausgussgehau-
se (113) eine Duse (28) umfasst, und wobei der Mo-
tor (134) so gestaltet ist, dass er die Pumpe (18)
antreibt, um zu bewirken, dass die Flissigkeit aus
der Dise (28) ausgegeben wird.

Revendications

1.

Distributeur (10) de liquide comprenant :

un logement (12) ;

un réservoir (16) congu pour stocker un liquide ;
un tube flexible (24) disposé dans le logement,
le tube flexible (24) ayant une entrée et une
sortie ;

une pompe (18) disposée dans le logement (12),
la pompe (18) étant une pompe péristaltique,
étant positionnée preés de la partie supérieure
du distributeur (10), et étant congue pour entrai-
nerdes volumes discrets d’'une quantité connue,
la pompe (18) comprenant :

un rotor (127) comprenant une pluralité de
rouleaux (119),

le rotor (127) ayant un axe de rotation de
rotor,

chacun de la pluralité de rouleaux (119)
ayant un axe de rotation de rouleau, et
chacun de la pluralité de rouleaux (119)
étant congu pour tourner autour de I'axe de
rotation du rotor et de son axe de rotation
de rouleau respectif, chacun de la pluralité
de rouleaux (119) étant congu pour entrer
en contact avec le tube flexible (24) de sorte
que chacun de la pluralité de rouleaux (119)
comprime une partie du tube flexible (24)
qui est en contact avec le rouleau (119) ;
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un moteur (134) disposé dans le logement (12),
le moteur (134) étant congu pour entrainer la
pompe (18) pour amener le liquide a circuler a
travers le tube flexible (24) ;

un premier capteur (32) congu pour générer un
signal en fonction d’'une distance entre un objet
et le premier capteur (32) ; et

un processeur électronique congu pour recevoir
le signal du premier capteur (32) et pour déter-
miner un volume de distribution du liquide, le
volume de distribution variant en fonction de la
distance entre I'objet et le premier capteur (32),
le processeur étant en outre congu pour com-
mander le moteur (134) afin de distribuer le vo-
lume de distribution du liquide en commandant
le nombre de rotations du rotor (127), le nombre
de rotations du rotor (127) correspondant au vo-
lume de distribution du liquide.

Distributeur (10) de liquide selon la revendication 1,
le liquide comprenant du savon liquide.

Distributeur (10) de liquide selon 'une quelconque
des revendications précédentes, comprenant en
outre une buse (28) congue pour permettre au liquide
d’étre distribué.

Distributeur (10) de liquide selon la revendication 3,
la pompe (18) étant positionnée de maniere adja-
cente a un plan s’étendant généralement perpendi-
culairement a un axe vertical de la buse (28).

Distributeur (10) de liquide selon I'une quelconque
des revendications précédentes, une longueur du
tuyau flexible (24) qui se trouve en aval de la pompe
(18) étant inférieure a une longueur du tuyau flexible
(24) qui se trouve en amont de la pompe (18).

Distributeur (10) de liquide selon I'une quelconque
desrevendications précédentes, lorsque le réservoir
(16) est sensiblement plein de liquide, un volume du
liquide dans le tuyau flexible (24) en aval de lapompe
(18) étant inférieur a un volume du liquide dans le
tuyau flexible (24) en amont de la pompe (18).

Distributeur (10) de liquide selon 'une quelconque
des revendications précédentes, le rotor (127) com-
prenant au moins trois rouleaux (119).

Distributeur (10) de liquide selon I'une quelconque
des revendications précédentes, le tube flexible (24)
s’étendant du réservoir (16) ala buse (28) et passant
a travers la pompe (18).

Distributeur (10) de liquide selon 'une quelconque
desrevendications précédentes, le processeur élec-
tronique étant congu pour envoyer le signal au mo-
teur en générant un premier signal pour distribuer
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un premier volume de fluide lorsque I'objet se trouve
a une premiére distance du premier capteur, et en
générant un second signal pour distribuer un second
volume de fluide lorsque I'objet se trouve a une se-
conde distance du premier capteur, le premier volu-
me étant inférieur au second volume et la premiére
distance étant inférieure a la seconde distance.

Distributeur (10) de liquide selon I'une quelconque
des revendications précédentes, comprenant en
outre un logement a bec (113) qui s’étend depuis
une partie supérieure du logement (12), le logement
a bec (113) comprenant une buse (28), et le moteur
(134) étant congu pour entrainer la pompe (18) pour
amener le liquide a s’écouler par la buse (28).
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